In vitro cytotoxic effects of imatinib in combination with anticancer drugs in human prostate cancer cell lines.
The platelet-derived growth factor receptor (PDFG-r), a tyrosine kinase, is expressed in 88% of primary prostate cancer and in 80% of the metastases. The tyrosine kinase inhibitor imatinib blocks the PDGF signaling pathway by inhibiting PDGF-r autophosphorylation. We examined the cytotoxic effects of imatinib in combination with other anticancer agents in the human prostate cancer cell lines LNCaP, PC-3, and DU 145. The cells were exposed to imatinib and to the other drugs simultaneously for 5 days. Cell growth inhibition was determined by XTT assay. The cytotoxic effects in combinations were evaluated at the inhibitory concentration of 50% level by the isobologram. Imatinib produced additive effects with estramustine phosphate (EMP) and 4-hydroperoxy-cyclophosphamide in all three cell lines. In combination with etoposide imatinib produced additive effects in two of three cell lines. Imatinib with docetaxel produced antagonistic effects in PC-3 and additive to antagonistic effects in LNCaP and DU 145 cells. The simultaneous exposure of imatinib and EMP would be effective against hormone sensitive and hormone insensitive cell lines and this combination should be evaluated in clinical trials. In contrast, the simultaneous exposure of imatinib and docetaxel would have little therapeutic efficacy. Although there are gaps between in vitro studies and clinical trials, the present findings provide useful information for the establishment of clinical protocols involving imatinib in hormone-refractory prostate cancer.